Background: Bali, Indonesia, presents significant infectious and non-infectious health risks
Introduction
Indonesia is one of the most common international travel destinations for Australians. In 2018, it was the second most visited country by Australians 1 and the country with the strongest travel growth trend over the last few years.
2 Within Indonesia, the island of Bali remains the most popular destination, with over 1 million passenger movements from major Australian cities to Denpasar reported in 2018. 3 Significant health risks exist for travellers to Bali, including food and vector-borne diseases, rabies and trauma. Despite the popularity of Bali as a travel destination, literature describing illnesses in returned Australian travellers from Bali is limited, consisting mainly of case reports and case series describing illnesses such as dengue, 4 chikungunya, 5 Zika, 6 measles, 7 scrub typhus, 8 murine typhus, 9 Japanese encephalitis 10 and fascioliasis. 11 Indonesia is the most frequently reported country of dengue acquisition for Australians, 4 and since the emergence of rabies in Bali in 2008, returned travellers from Bali account for a significant proportion of those seeking rabies post-exposure prophylaxis (PEP).
To our knowledge, there have been no previous studies evaluating the spectrum of illness seen in Australian travellers returning from Bali. Understanding the epidemiology and clinical presentation of this spectrum of illness has the potential to assist clinicians in evaluating unwell travellers returning from Bali and guide provision of pre-travel advice. Our aim was to describe the spectrum of infectious and non-infectious illnesses seen in returned travellers from Bali presenting to the emergency departments (ED) of a major metropolitan health service over a 5-year period.
Methods
We undertook a retrospective, observational study of returned travellers from Bali presenting to the ED of Alfred Health, a major metropolitan health service servicing more than 680 000 people in Melbourne, Australia. Ethics approval was provided by the Research Ethics Committee of The Alfred Hospital, Melbourne, Australia (project number 322/16).
All adult (aged ≥18 years) ED presentations from 1 January 2011 to 31 December 2015 where a history of travel to Bali within the past 6 months was reported were eligible for inclusion. Potential patients were identified using Alfred Health's REsearch, AnalysiS and OperatioNs (REASON) Platform. We used a Cohort Discovery Tool that has previously been validated 13 to search hospital records including ED free text triage notes using a 'text mining' approach. Search terms used included 'Indonesia', 'Bali', 'Ubud', 'Kuta', 'Seminyak', 'Denpasar', 'Legian', 'Jimbaran', 'Nusa Dua' and 'Lembongan'.
Demographic, clinical and laboratory data were extracted from medical records, including travel history, pregnancy and immunosuppression status, date and type of hospital presentation (inpatient vs ED only), length of hospital stay, investigation results and diagnoses. A diagnosis was considered laboratory-confirmed if it was made through identification of an infectious agent in a clinically relevant specimen (e.g. culture) or evidence of seroconversion to an infectious agent considered responsible for the patient's clinical illness. If a laboratory-confirmed diagnosis was not made, a syndromic diagnosis was assigned based on review of the patient's medical records and discharge summary. As the aim of this study was to evaluate the spectrum of illness seen in returned travellers from Bali, management and outcome data were not collected, except for details of rabies PEP for animal bites.
Data were analysed using Stata Statistical Software, version 15 (StataCorp LP, College Station, TX, USA). Descriptive statistics are presented as means, medians and proportions, and between group differences were assessed using the Chi-squared test with P < 0.05 considered statistically significant.
Results

Demographics and epidemiology
A total of 464 patients meeting eligibility criteria was identified from the 543 triage records retrieved using the search criteria, with 259 (56%) being female (Table 1) . Median age was 32 years (range 18-81 years), with most (82%) aged <50 years. Patients aged >50 years were significantly more likely to present with respiratory tract infection (odds ratio (OR) 2.86, 95% confidence interval (CI) 1.43-5.59, P < 0.01), but significantly less likely to present with gastrointestinal infection (OR 0.43, 95% CI 0.20-0.83, P < 0.01) compared to other age groups (Fig. 1 ). Fifteen (3%) patients were immunocompromised and 6 (1%) were pregnant at the time of presentation. Median length of travel was 10 days (range 2-42 days), with most travellers (88%) spending less than 14 days in Bali. Of the 54 patients who had information on pre-travel advice documented, 63% had not received pre-travel advice.
Clinical characteristics
Gastroenteritis or diarrhoea was the most common presenting syndrome (119/464, 26%), followed by systemic febrile illness (88/464, 19%) and respiratory tract infection (51/464, 11%). Common non-infectious presentations included traumatic injury (47/464, 10%) and animal bites requiring rabies PEP (29/464, 6%). No inhospital deaths were recorded.
A total of 110 (24%) patients was admitted to the hospital (median length of stay 2.5 days, range 1-28 days). Those presenting with systemic febrile illness were significantly more likely to be admitted than those presenting with other diagnoses (OR 3.42, 95% CI 2.02-5.75, P < 0.001). Although immunocompromised travellers were more likely to be admitted than nonimmunocompromised travellers, this was not statistically significant (OR 2.21, 95% CI 0.63-7.13, P = 0.13).
Gastrointestinal infection
Of the 119 travellers who presented with gastroenteritis or diarrhoea, only 12 (10%) were admitted to the hospital. Most (105/119, 88%) presented with acute diarrhoea (≤14 days' duration) with a median duration ofhad more than one organism identified (Table 2) . Median time to presentation following return from Bali was 2 days (range 0-37 days), with most patients presenting within 1 week of return.
Systemic febrile illness
Of those presenting with a systemic febrile illness, a laboratory-confirmed diagnosis was made in 37/88 (42%) ( Table 2) . Sixty-seven (76%) patients were investigated for malaria but no cases were identified. A confirmed diagnosis of dengue was reached in 25/88 (28%) patients. All dengue cases presented to ED within 14 days of return from Bali (median 4 days, range 0-14 days) and 18/25 (72%) were admitted to the hospital (median length of stay 2 days, range 1-6 days). Only one patient was documented to have warning signs for severe dengue.
Other laboratory-confirmed diagnoses included paratyphoid infection (four patients), rickettsial infection (three patients), non-typhoidal salmonella bacteraemia (two patients), infectious mononucleosis (one patient) and leptospirosis (one patient). All paratyphoid cases presented within 14 days of return from Bali (median Table 1 Demographics, travel characteristics and type of hospital presentation All patients (n = 464), n (%) Pregnant † (n = 6), n (%) Immunocompromised ‡ (n = 15), n (%) Median LOS (range) (days) 2.5 (1-28) 4 (2-7) †Of 249 females, 123 (47%) had a pregnancy test performed; six tested positive. ‡Immunocompromised patients included three HIV-infected patients, three patients with active malignancy, one patient with a history of solid organ transplant, one patient with a history of haemopoietic transplant and seven patients receiving immunosuppressive medications. §'Other' presentations included infectious or non-infectious syndromes that were not clearly related to travel, for example acute myocardial infarction, psychiatric illness, musculoskeletal pain, dental pain, chest pain, headache/migraine, allergic reaction, gastritis, appendicitis, cholecystitis, abscesses, dyspnoea, limb swelling, deep vein thrombosis, non-occupational post-exposure prophylaxis, tendonitis, cerebrovascular accident, neuritis, thrombophlebitis, gastrointestinal bleeding, arrhythmia, haemoptysis, irritable bowel syndrome, insect bite and intracerebral bleed. PEP, post exposure prophylaxis; LOS, length of stay.
9 days, range 5-12 days), and two required an inpatient admission (median length of stay 6.5 days, range 5-8 days). Of the patients diagnosed with rickettsial infection, two had Rickettsia typhi and one had Rickettsia australis. Data on time to presentation to ED after return from Bali was available for two patients who both presented within 3 weeks of return. All three patients required an inpatient admission (median length of stay 5 days, range 5-7 days).
Respiratory tract infection
Of the 51 patients who presented with a respiratory tract infection, 18 (35%) presented with a lower respiratory tract infection and 33 (65%) presented with an upper respiratory tract infection (including tonsillitis, pharyngitis, otitis externa and media). A laboratory-confirmed diagnosis was made in 15/51 (29%) patients, the majority being secondary to a respiratory viral infection (Table 2) . Thirteen (26%) patients required an inpatient admission with a median length of stay of 2 days (range 1-19 days).
Animal bites and rabies PEP
Of the 29 patients presented for rabies PEP following an animal bite in Bali, 26/29 (90%) were bitten by a monkey, 2/29 (7%) by a dog and 1/29 (3%) by a bat. The most common site of injury was the upper limb (14/29; 48%). Nine (31%) patients had World Health Organisation category 2 exposures (nibbling of uncovered skin, minor scratches or abrasions without bleeding, licks on broken skin) and the remaining 20 (69%) patients were classified as World Health Organisation category 3 (single or multiple transdermal bites or scratches, contamination of mucous membrane with saliva from licks, exposure to bat bites or scratches). None of the patients had received pre-exposure rabies vaccination prior to travel. Only 1 of 29 patients received rabies immunoglobulin (RIG) in Bali, and 8 of 29 patients (28%) had received at least one vaccine dose in Bali (range 1-4).
Traumatic injury
Forty-seven travellers presented with traumatic injury. Median age was 38 years (range 10-72 years) and 53% were male. The most common mechanisms of trauma were falls (25/47; 53%), road traffic accidents (14/47; 30%), water sport accidents (3/47; 6%) and explosions (2/47; 4%). Diagnoses included fractures (30/47; 64%), head injury (4/47; 9%), burns (4/47; 9%) and internal injuries (2/47; 4%). Eighteen (38%) patients required inpatient admission with a median length of stay of 3 days (range 1-28 days).
Discussion
To our knowledge, this is the first study to describe the spectrum of illnesses seen in returned Australian travellers to Bali, Indonesia, presenting to an ED. The most common presenting syndromes were gastroenteritis or 
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Internal Medicine Journal 49 (2019) 34-40 © 2018 Royal Australasian College of Physicians diarrhoea, systemic febrile illness, respiratory tract infection and traumatic injury (including animal bites). Most travellers presenting to the ED did not require an inpatient admission, suggesting that overall disease severity was generally mild. Pregnant and immunocompromised travellers, who are potentially at higher risk of complicated or severe illness, were also represented.
Estimates of the frequency of health problems experienced by short-term international travellers range from 15% to 64%, depending on region and type of travel. 14 Gastrointestinal syndromes and febrile illness account for a large proportion of illness in returned travellers 15 and our findings are in keeping with this.
Among our cohort, gastroenteritis/diarrhoea was the most common reason for presentation, with the majority of patients presenting with an acute illness (≤14 days). Laboratory-confirmed diagnosis was uncommon, likely in part due to the short duration of hospital contact and the lack of routine testing at our hospital's laboratory for enterotoxigenic Escherichia coli, the most common cause of traveller's diarrhoea, due to the requirement for specialised testing.
Systemic febrile illness was the second most common reason for presentation, with dengue the most common diagnosis. Although most patients with dengue were admitted, only one patient was documented to have warning signs for severe dengue. This may reflect recent findings that warning signs for severe disease are not always recognised or documented in admitted dengue patients. 16 Four patients were diagnosed with paratyphoid fever, but no cases of typhoid fever were seen. The prevalence of paratyphoid infection is increasing, 17 with management often complicated due to increasing resistance to common antibiotics. 18 Although the highest risk of typhoid and paratyphoid fever is seen among travellers to South Asia, Southeast Asia also presents a risk, 17, 18 and although commercially available typhoid vaccines only provide protection against typhoid fever (not paratyphoid fever), they should still be considered in travellers to Bali. Other clinically important causes of febrile illness included rickettsial infection, although one patient with R. australis likely acquired their infection in Australia as this species has not been reported in Bali. We did not identify any cases of Zika or chikungunya, but testing for these diseases is not commonly performed in our ED. We did not identify any hepatitis A cases; however, the risk of infection remains significant and vaccination should always be considered. Although malaria should always be considered in febrile returned travellers from endemic areas, there is no malaria risk in major resort areas of Bali and negligible overall risk of infection on the island of Bali. 19 In keeping with this, we did not see any cases of malaria in our cohort. Current guidelines do not recommend malarial chemoprophylaxis for travellers to Bali. 
Human metapneumovirus (n = 1)
--
Haemophilus influenzae (n = 2) 1 (50) 19 Streptococcus dysgalactiae (n = 1)
(100) 2
Legionella pneumophila (n = 1) 1 (100) 2 Pseudomonas aeruginosa (n = 1)
(100) 19
Skin and soft tissue infection (n = 16)
Urinary tract infection (n = 8) 3 (37) 1 (1-3) Sexually transmissible infection (n = 2) 1 (50) 6
Central nervous system infection (n = 1)
(100) 6
Trauma (n = 47) 18 (38) 3 (1-28) Animal bite (n = 29) 0 -Other (n = 103) 20 (19) 2 (1-14) †More than one organism identified in four patients: one patient had Campylobacter spp. and Cryptosporidium; one patient had Salmonella spp., Campylobacter spp. and Plesiomonas spp.; one patient had Campylobacter spp. and Salmonella spp.; one patient had Campylobacter spp. and Plesiomonas spp. ‡More than one organism was identified in two patients: one patient had respiratory syncytial virus and Legionella pneumophila; one patient had picornavirus, Haemophilus influenzae and Pseudomonas aeruginosa. Among those presenting with respiratory tract infection, upper respiratory tract illness predominated and influenza and picornavirus were the most common laboratoryconfirmed diagnoses. Cases were not clustered by season, underscoring the fact that respiratory viruses circulate year-round in tropical countries. Influenza is one of the most common vaccine-preventable infections in travellers 20 and influenza vaccine should be considered for all travellers visiting Bali, regardless of the season of travel.
Animal bites are a significant issue for Australian travellers to Bali. 12, 21 Rabies emerged in dogs in Bali in 2008, 22 and although there have been no proven monkey deaths from rabies in Bali, they remain a threat to transmit the virus. Of the 29 patients who presented to the ED for rabies PEP following an animal bite, 90% were bitten by monkeys. None of them had received rabies pre-exposure prophylaxis. Most travellers were injured while engaging in common tourist activities, such as interacting with or feeding monkeys at a monkey temple or forest. Of the eight travellers who commenced rabies PEP in Bali, only one received RIG, highlighting the challenges in obtaining adequate rabies PEP (including RIG) in developing countries. This emphasises the importance of counselling travellers about the risk of animal bites, warning them about highrisk behaviours and offering pre-exposure rabies vaccination prior to travel. Furthermore, the importance of prompt rabies PEP, including effective first aid after an exposure, should be highlighted. Thorough wound washing with soap or detergent and water is recommended for all types of exposures (animal licks on intact skin, nibbling of uncovered skin, minor scratches or abrasions, transdermal bites and scratches and contamination of mucous membranes or broken skin with animal saliva). 23 Post-exposure vaccination should be administered as soon as possible for all types of exposures except for animal licks on intact skin, whereas RIG is recommended for the most severe exposures such as transdermal bites and scratches and contamination of mucous membranes or broken skin with animal saliva. 23 A significant number of travellers in our cohort presented following trauma, most commonly due to falls and road traffic accidents. It is increasingly recognised that non-infectious illnesses, especially injury, pose a serious health concern for travellers and may even result in death. 24, 25 The risk of injury is in part attributable to people being more likely to engage in high-risk behaviours (e.g. not wearing seatbelts or helmets, speeding, excessive alcohol consumption and participation in risky outdoor activities) while travelling. 26 Based on these data, we recommend that the pre-travel consultation includes a discussion about common non-infectious risks associated with travel. It is well recognised that the majority of travellers, including those who are immunocompromised, do not seek medical advice prior to travel. 15, 27 The retrospective nature of our study precluded us from examining the impact of pre-travel health-seeking behaviour on clinical presentation. However, we believe that pre-travel consultation is important for all travellers, as it provides an opportunity not only to invest in appropriate travel vaccinations, but also to provide advice about risk mitigation measures (such as safe food and water choices and mosquito avoidance strategies) that play an essential role in disease prevention. Pre-travel consultation is especially important for travellers with medical comorbidities and those who are immunocompromised, as these groups have been shown to be at higher risk of acquiring severe illness. 15, 28 Our study collected only cases from a single metropolitan health service, thus generalisability to the whole population is limited. As cases were captured through ED records, patients with milder forms of illness may have been missed if they presented to their primary care physicians and were referred directly to outpatient clinics, or if care or advice was sought from other health services such as private hospitals and clinics or community pharmacists. As data were collected retrospectively, the information presented is limited to what was recorded in hospital notes and some data may be missing. Another limitation of our study is that overall risk of illness was unable to be quantified due to the inability to obtain an accurate denominator for Australian travellers to Bali, as Australian Bureau of Statistics data are available only at a country level, and international airline activity data provide only the number of international passenger movements between city pairs and not traveller nationality details.
Conclusion
Our study highlights the spectrum of infectious and noninfectious illnesses seen in returned Australian travellers from Bali, one of the most popular travel destinations for Australians. Our findings contribute to knowledge on the significant health risks that exist for travellers to Bali and will assist clinicians in the evaluation of unwell travellers returning from Bali and guide them in the provision of pre-travel advice.
